New insights regarding the autoxidation of polyunsaturated fatty acids.
Free radical-initiated autoxidation of polyunsaturated fatty acids (PUFAs) has been implicated in numerous human diseases, including atherosclerosis and cancer. This review covers the free radical mechanisms of lipid oxidation and recent developments of analytical techniques to analyze the lipid oxidation products. Autoxidation of PUFAs generates hydroperoxides as primary oxidation products, and further oxidation leads to cyclic peroxides as secondary oxidation products. Characterization of these oxidation products is accomplished by several mass spectrometric techniques. Ag+ coordination ion spray mass spectrometry has proven to be a powerful tool to analyze the intact lipid peroxides. Monocyclic peroxides, bicyclic endoperoxides, serial cyclic peroxides, and a novel class of endoperoxides (dioxolane-isoprostane peroxides) have been identified from the oxidation of arachidonate. Electron capture atmospheric pressure chemical ionization mass spectrometry has been applied to study lipid oxidation products after derivatization. All eight possible diastereomeric isoprostanes are observed from the oxidation of a single hydroperoxide precursor. 5- and 15-series isoprostanes are more abundant than the 8- and 12-series because the precursors that lead to 8- and 12-series compounds can undergo further oxidation and form dioxolane-isoprostane peroxides. Furthermore, formation of isoprostanes from 15-hydroperoxyeicosatetraenoate occurs from beta-fragmentation of the corresponding peroxyl radical to generate a pentadienyl radical rather than a "dioxetane" intermediate, as previously suggested.